Loss of cholinergic neurons in the nucleus basalis induces neocortical electroencephalographic and passive avoidance deficits.
The present experiments were designed to examine the hypothesis that the degeneration of cholinergic nucleus basalis is related to the cognitive and neurophysiological deficits found in old age. Aged (26 months) rats were impaired both in the acquisition of spatial (water-maze) task and retention of passive avoidance task. During aging, neocortical electroencephalographic fast activity was decreased and high-voltage spindles increased. Loss of choline acetyltransferase-positive neurons correlated with the high-voltage spindle incidence and passive avoidance retention deficit. Unilateral ibotenate nucleus basalis lesioning decreased choline acetyltransferase activity in the cortex and produced a large nonspecific subcortical cell loss in young rats. Ibotenate-lesioned rats were impaired in spatial learning and passive avoidance retention in young rats. Quisqualic acid produced a greater decrease in cortical choline acetyltransferase activity and smaller nonspecific subcortical cell loss than ibotenate lesioning. Spatial learning was not impaired, but passive avoidance performance was disrupted. Slow waves and high-voltage spindles were increased and beta activity decreased on the side of either quisqualate or ibotenate nucleus basalis lesioning. These results demonstrate that age-related neurophysiological and cognitive deficits result partially from the loss of cholinergic neurons in the nucleus basalis and that quisqualic acid nucleus basalis-lesioning in young rats may be used as a pharmacological model of the age-related cholinergic neuron loss.